It is well known that x-rays increase the rate of genetic changes, both of the chromosomal and of the genic ones. The experimental evidence indicates that the effect of x-rays is proportional to the dosage used. Experiments made with treated males and using sex-linked lethals as a criterion showed that a 1000 r-unit exposure increased the rate of change about ten times (Demerec, 1933a).
It is well known that x-rays increase the rate of genetic changes, both of the chromosomal and of the genic ones. The experimental evidence indicates that the effect of x-rays is proportional to the dosage used. Experiments made with treated males and using sex-linked lethals as a criterion showed that a 1000 r-unit exposure increased the rate of change about ten times (Demerec, 1933a) .
Several genes are known in D. virilis to be normally unstable, changing to their wild-type allels at a high rate. It was of considerable interest, therefore, to determine whether or not the rate of change of these genes would be affected by the x-ray treatment in a similar way as the rate of change in the so-called stable genes. The results of an experiment dealing with that problem are reported in this paper.
Material.-The gamma line of the unstable miniature-3 was used in these experiments. The flies were descendants of the material used in testing the effect of temperature on the rate of change in the miniature gene (Demerec, 1932) . However, during the time which elapsed between the two experiments, a change from the gamma form to the alpha form had occurred so that the material was not a pure gamma line but a mixture of gamma and alpha forms.
It has been shown previously that gamma is unstable in somatic cells only while alpha is unstable in both somatic and germinal tissues. In addition alpha has a slightly higher rate of somatic change than gamma, which fact is responsible for the difference in the number of mosaics in the controls in the reports of the two experiments.
Methods.-Ten sets of flies with ten pairs in each set were used as parents. They were allowed to lay eggs in culture bottles during a 24-hour period after which time they were transferred into fresh culture bottles. Altogether fifteen transfers were made for each set of parents. Some of these transfers were used as controls and others were used for x-ray treatments.
The flies were raised in small glass-jars, 4 centimeters in diameter and 5.5 centimeters high which were filled with corn-meal-agar food to the height of about two centimeters from the bottom.
The x-ray irradiation was given to larvae at different stages of ontogeny. Some sets were treated 24 hours after the parent flies were placed in the culture bottles, viz., immediately after the parent ffies were transferred to other cultures (egg stage); other sets were treated four days after the parents were placed in cultures (larval stage) and still others were treated seven days after that date (late larval and early pupal stage). The dosage was measured with a Fricke-Glaser dosimeter by keeping during the exposure a 1/20 cubic centimeter chamber adjacent to the treated cultures. The dosage applied was about 1800 r-units. Care was taken to have as large an area of the food as possible directly exposed to x-rays. The measurement indicates that the glass of the containers used absorbed about two-thirds of the rays and therefore the larvae and the pupae which happened to be shaded during the exposure received only about 600 runits.
Results.-From Discussion.-In spite of the fact that no significant increase in the rate of change in the treated material was observed the consistently higher rate in the three treated lots suggests a slight increase due to the treatment. If percentages for total treated and for control are taken as basis for calculation the treatment increased the rate of change about 1.83 per cent. The same treatment increases the general rate of mutations about one thousand per cent. Therefore the rate of increase in the unstable miniature-3 gene, if any, is so slight when compared with the rate of general increase that it could hardly be considered that the process responsible for the instability of the miniature-3 gene was affected by the treatment to the same extent as the processes responsible for changes in other genes.
Our position on this subject will be made clear after the following presentation of a part of our working hypothesis of the nature of the gene which is pertinent to this problem. voL. 20, 1934 If a gene is visualized as a complex organic molecule composed of several molecular groups-bound together (Demerec, 1933) an unstable gene may be pictured as such a molecule with one of the molecular groups chemically unstable. The change in that unstable molecular group takes place usually in one direction and the phenotypic result of that change is a reversion to wild-type. It is evident that a character determined by an unstable gene can be preserved through selection only.
The origin of an unstable gene may be visualized as a reversible chemical change in one of the molecular groups of the wild-type gene molecule and the origin of a stable gene may be pictured as a stable change in one of the molecular groups.
The whole complex of genes of an organism constitutes an interacting physiological system. When this system is balanced for a certain set of environmental conditions a wild-type phenotype is produced. Changes in a gene, which come about through changes in a molecular group of the gene molecule, may disturb the balance of the system to various degrees. The change in the phenotype is proportional to the degree of the disturbance caused in the balance of the system; thus if the disturbance is slight, the change in the gene may not register in the phenotype, and if the disturbance is great, the change in the gene may have a' semilethal or a lethal effect.
Between these two extremes many intermediate conditions are possible. Since all changes in a given locus usually affect the same characteristic, the degree of the effect would be proportional to the degree of the disturbance in the balance of the system. Thus a change in a gene molecule causing a slight disturbance in the system would produce a phenotype closer to wild-type than a change in a gene causing a greater disturbance in the system. Since the phenotype is determined by the degree of disturbance which the change in the gene molecule causes rather than by the nature of that change, chemically different changes in a gene may have identical phenotypic effects.
From this it would follow that from a wild-type a certain mutant may originate through the occurrence of one out of many possible changes in the gene molecule. On the other hand, in order that a reversion may occur it would be required for one certain chemical change to take place in a certain molecular group of the gene molecule. In case of stable genes this requirement may rarely or even may never be fulfilled and consequently reversions to wild-type, in case of stable genes, should be rare or absent. In case of unstable genes, however, the original chemical reaction which produced the change from the wild-type gene molecule to the mutant gene molecule is a reversible reaction. In that case, therefore, frequent reversions to the wild-type gene molecule are expected.
According to this view the action of x-rays on the mutation rate in general and on the reversion rate of unstable genes would be expected to be different. The x-rays may well be expected to increase appreciably the rate of various changes in gene molecules, but they might not affect to an appreciable degree a rate of reaction which is already fairly high.
Summcary.-The rate of reversions of the unstable miniature-3 gene has not been significantly increased by x-ray treatment of 600 to 1800 runits.
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